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APPENDIX 1

Appendix 1. List of Bird Species Protected Under the Migratory Bird Treaty Act of 1918 (16 U.S.C. Sec. 703-711), St. Joseph Bay

Ecosystem, Florida. Data are numbers of each species observed during Christmas bird counts (National Audubon

Soc.).

1987 1988 1989 1990 1991

Common Loon 55 14 19 285 90
Pied-billed Grebe 56 30 5 14 9
Horned Grebe 27 6 4 12 6
Northern Gannett 4 8 35 2 9
American White Pelican 1 1 0 i .0 2
Brown Pelican 216 95 111 117 143
Double-crested Cormorant 173 117 235 110 132
Anhinga 0 0 0 1 2
American Bittern 0 0 2 2 0
Great Blue Heron 173 122 48 91 63
Great Egret 304 113 53 215 72
Snowy Egret 76 54 46 73 55
Little Blue Heron 16 13 6 9 5
Tri-colored Heron 19 16 11 13 16
Reddish Egret 1 2 2 6 6
Cattle Egret 5 0 0 3 1
Green-backed Heron 0 0 1 0
Black-crowned Night Heron 3 0 1 21 2
White Ibis 21 0 0 0 0
Snow Goose (blue form) 0 1 0 0 0
Snow Goose (white form) 0 4 0 0 0
Green-winged Teal 0 0 1 1 0
American Black Duck 2 0 6 0 0
Wood Duck 0 0 0 0 4
Mallard 1 0 1 1 0
Northern Shoveler 3 0 0 5 0
American Widgeon 0 0 0 1 0
Gadwall 8 0 0 0 0
Redhead 0 22 0 1 0
Ring-necked Duck 0 0 0 4 0
Greater Scaup 0 0 0 1 0
Lesser Scaup 1 36 0 4 1
scaup, spp. 17 1 430 19 0
Common Goldeneye 14 13 10 4 14
Bufflehead 38 ? 16 143 38
Hooded Merganser 20 11 12 35 122
Red-breasted Merganser 435 149 124 390 167
Black vulture 7 3 0 0 i
Turkey vulture 75 30 28 87 20
Osprey 1 0 0 1 0
Bald Eagle* 3 2 2 6 5
Northern Harrier 6 16 11 2 2
Sharp-shinned Hawk 1 2 1 1 1
Cooper's Hawk 2 0 0 1 0
Red-shouldered Hawk 7 8 8 17 13
Red-tsiled Hawk 11 13 12 7 5
American Kestrel 16 21 16 16 13
Merlin 0 0 0 1 1
Peregrine Falcon* 0 0 0 1 1
Northern Bobwhite 15 2 23 0 2
Clapper Rail 4 2 4 20 15
Sora 0 0 1 1 0
Virginia Rail 1 0 0 0 0
Common Moorhen 3 2 2 0 0
American Coot 18 6 4 3 0
Black-bellied Plover 50 56 83 144 114
Snowy Plover* 5 13 0 3 2




Appendix 1 cont'd.

Semipalmated Plover
Piping Plover*
Killdeer

American Oystercatcher
Greater Yellowlegs
Lesser Yellowlegs
Willet

Spotted Sandpiper
Whimbrel

Long-billed Curlew
Marbled Godwit
Ruddy Turnstone

Red Knot

Sanderling

Western Sandpiper
Least Sandpiper
Dunlin

peep spp-

Shont-billed Dowitcher
Common Snipe
American Woodcock
Laughing Gull
Bonaparte's Gull
Ring-billed Gull
Herring Gull

Great Black-backed Gull
Caspian Tern

Royal Tern

Sandwich Tern
Forster's Tern

Black Skimmer

Rock Dove

Mourning Dove
Common Ground Dove
Bastern Screech Owl
Great Horned Owl
Barred Owl
Whip-poor-will

Belted Kingfisher
Red-bellied Woodpecker
Yellow-bellied Sapsucker
Downy Woodpecker
Red-cockaded Woodpecker*
Hairy Woodpecker
Northern Flicker
Pileated Woodpecker
Eastern Phoebe

Tree Swallow

Blue Jay

American Crow

Fish Crow

Carolina Chickadee
Tufied Titmouse
Redbreasted Nuthatch
Brownheaded Nuthatch
Carolina Wren

House Wren

Winter Wren

Sedge Wren
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Appendix 1 cont'd.

1987 1988 1989
Marsh Wren 10 4 6 21 30
Golden-crowned Kinglet 2 0 2 1 2
Ruby-crowned Kinglet 33 43 48 62 47
Blue-gray Gnatcatcher 6 2 4 0 2
Eastern Bluebird 17 32 38 36 67
Hermit Thrush 1 2 2 27 14
American Robin 757 8500 87 3300 3810
Gray Catbird 12 2t 27 91 63
Northern Mockingbird 35 80 86 190 74
Brown Thrasher 5 2 3 9 0
Cedar Waxwing 0 15 0 1000 20
Water Pipit 0 0 1 0 0
Loggerhead Shrike 1 0 1 1 0
European Starling 130 209 348 103 58
White-eyed Vireo 1 1 6 4 1
Solitary Vireo 1 4 1 5 2
Orange-crowned Warbler 2 1 0 2 3
Yellow-rumped Warbler 487 780 633 2100 2205
Yellow-throated Warbler 4 0 0 1 0
Pine Warbler 44 23 55 43 26
Palm Warbler 0 6 6 20 20
Common Yellowthroat 30 18 24 58 37
Northern Cardinal 38 36 52 51 41
Rufous-sided Towhee 33 63 87 163 73
Chipping Sparrow 23 23 5 78 14
Field Sparrow 6 21 3 4 19
Vesper Sparrow 10 0 2 9 0
Savannsh Sparrow 8 34 32 63 18
Grasshopper Sparrow 0 0 0 1 0
Sharp-tailed Sparrow 4 3 5 13 8
Seaside Sparrow 0 3 0 3 1
Song Sparrow 11 28 24 105 34
Swamp Sparrow 27 10 31 58 28
White-throated Sparrow 1 6 10 44 20
Dark-eyed Junco 0 1 0 0 0
Red-winged Blackbird 684 129 697 140 133
Eastern Meadowlark 31 52 29 81 34
Brewer's Blackbird 3 0 0 0 0
Boat-tailed Grackle 1 0 0 0 o
Common Grackle 0 25 100 63 216
Brown-headed Cowbird 0 0 1 90 1
House Finch 0 0 0 0 1
Pine Siskin 0 40 0 15 0
American Goldfinch 20 15 12 61 13
House Sparrow 21 12 19 17 4
Number of Species 121 117 119 134 123
Total No. of Individuals 6,986 14,486 7,126 13,743 11,972

*Endangered, Threatened or Candidate Species under the Federal Endangered Species Act.
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PCFO-EC SOP 004

STANDARD OPERATING PROCEDURES

SEDIMENT SAMPLING FOR CHEMICAL ANALYSES

To maintain and assure quality control, sediment samples collected for shipmeht to USFWS-
approved analytical laboratories will be obtained and handled as follows:

COLLECTION OF SAMPLES FROM COASTAL WATERS OR LARGE RIVERS

1. Sampling Devices - The following devices are approved for obtaining sediment samples:

a) Ponar grab, Standard. Manufactured from 316 stainless steel including jaws, side
plates, underlip plate, screen frame, screens and hinge pin. 583 micron mesh top
screens; weight empty - 21 kg (45 1bs); sampling area 22.85 cm x 22.85 cm. (9"
X 9. '

b) Ponar grab, Petite. Manufactured with 316 stainless steel including jaws, side
plates, underlip plate, screen frame, screens and hinge pin. 583 micron mesh top
screens; weight empty - 6.8 kg (15 Ibs); sampling area 15.24 x 15.24 cm (6" x
6").
2. Sediment Sampling Boat -
A) fiberglass boat with outboard motor equipped as follows:
1) navigation and positioning capabilities including: a) loran navigation
system, b) chart-printing depth recorder, c) compass, d) appropriate

navigation charts.

2) 12 volt electric winch; steel ginpole with heavy duty pulley; 100’ of 1/2"
braided nylon lift rope.

3) stainless steel wash deck equipped with an overboard wash putap.



3. Other Equipment and Supplies -

A)

B)

O
D)
E)
F)
2

F)

Stainless steel sample pan 28 x 48 x 10 cm.

Pre-cleaned, chemical-free, glass 1.0 liter samplé Jjars with screw-top lids having
teflon liners. _

Pre-cleaned, chemical-free stainless steel. utensils.
Clean insulated ice chests with ice.

Permanent, glass-adhesive markers.

Bound collection log-book or individual record sheets.
Disposable laboratory gloves.

Meters: dissolved oxygen, salinity, temperature, pH and others, as appropriate.

4. Operational Procedures -

1)

2)‘

3)

4)

Prior to each collection day the ponar sampler will be scrubbed and washed with
a detergent solution, rinsed thoroughly with tap water, and then rinsed with
distilled water. After each collection field trip the ponar will be cleaned, as
above, and stored properly.

The daily collection plan shall provide, to the greatest extent possible, for
sampling to begin at the least contaminated station, with work advancing toward
the most contaminated station.

Sediment samples obtained at sampling stations will be composite samples. Each
composite will consist of five individual ponar sub-samples collected 3 meters
apart along a straight-line transect, with the collection boat anchored. Move from
one sub-sample position to the next by slipping the anchor line to provide
approximately 3 meters of horizontal drift.

Place each ponar sub-sample in the sample pan. Take approximately 150 grams

of sediment from the center of the sub-sample using appropriate utensils and place

it in the collection jar designated for that station. After obtaining each sub-
sample, rinse utensils, wash deck, sample pan, and the ponar sampler with
seawater or river water.

Note: 150 grams of sub-sample collected from each of the 5. sub-sample positions
(about 750 grams of sample total) should result in the sample jar being about 3/4
full. This leaves adequate space in the jar for any expansion of the sample during
freezing. ,

e




5)

6)
7
8)

9)

10)

During collection of the third ponar sub-sample, record the station location by
loran positions and by latitude and longitude. At this time, also record all other
station information (such as depth, salinity, water temperature, etc).

Place each sub-sample (total, n=5) in the appropriate pre-labeled, sample jar.
Secure the lid and place sample on ice in a cooler.

After work at each sampling station is complete, clean the ponar, sample pan,
wash deck and utensils thoroughly and rinse with seawater or river water.

For field trips involving more than one day, samples will be frozen and stored in
a portable field freezer.

After each collection day, double-wrap each full sample jar with clean, heavy-
duty aluminum foil, place a second identification label over the foil, and store in
a freezer.

Upon returning to the Panama City Field Office samples will be transferred to a
laboratory freezer and held at -23° degrees centigrade (-10 farenheif) until
shipment for chemical analyses. Sediment samples for particle size analysis will
be held at 4° degrees C. '
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UNIVERSITY OF MISSOURI

% MOISTURE

For animal tissue and sediments of sufficient size, moisture was
determined by placing a weighed aliquot of the sample in a Fisher Isoteép oven
and drying at 103-105°C. The dried sample was then weighed and the data
entered into é computer program to generate'the % moisture and final report.

Plants, and samples too small for oven dried moisture determination had
the % moisture calculated from the moisture lost during the freeze-drying in
the Labcono Freeze-Dryer 8. The data was entered into a computer program to

generate a % moisture and final report.
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HOMOGENIZATION

Large tissue samples, such as whole fish, were first run through a meat
grinder one or more times depending on the size of the sample. An aliquot of
the ground sample was weighed and frozen. For‘smal1er tissue samb]es and
plant samples the entire sample was weighed and then frozen. For sediments,
the sample was mixed and an aliquot weighed and frozen. The frozen samples
were placed in a Labcono Freeze Dryer 8 until the moisture had been removed.
The dry samp]es'were then weighed and further homogenized using a blender, or
Spex Industries, Inc. Model 8000 mixer/mill with tungéten—carbide vial and

balls.
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NITRIC - PERCHOLORIC DIGESTION - (SELENIUM)

Approximately 0.5 g. of sample was weighed into a'ffesh1y cleaned 100 ml.
quartz Kjeldahl flask. (Sediment sémp]es and samples containing a hjgh
percent of silica were digested in 100 ml. teflon breakers.) For water
samples, 50 ml. of sample were measured into a teflon beaker. Slowly iS ml.
of concentrated sub-boiled HNO; and 2.5 ml. of concentrated sub-boiled HC10,
were added. Foaming may occur with some samples. If the foaming started to
become excessive, the container was cooled in a beaker of cold water. After
the initial reaction had subsided, the sample was placed on low heat until the
evoiution of dark red fumes had ceased. Gradually, the heat was increased
until the HNO3 begah refluxing, samples were allowed to reflux overnight.
(This decreased the chance for charring during the reaction with HC104.)
After the refluxing; the heat was gradually increased until the HNO3 had been
driven off, and the reaction with HC10, had occured. When dense white fumes
from the HClO4 were evident, the samples were removed from the heat and
allowed to cool. Two ml. of concentrated sub-boiled HC1 were added. The
flasks were replaced on the heat and warmed until the containers were hot to
the touch or started to boil. They were removed from the heat, and 5-10 ml.
of deionized water were added. Samples were allowed to cool. They were then
diluted using deionized water in a 50 ml. volumetric flask and transferred to

clean, labeled, 2 oz. polyethylene bottles.
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NITRIC - PERCHOLORIC DIGESTION - (ARSENIC)

Abprqximate]y 0.5 g. of sample was weighed ‘into a freshly cleaned fpo ml.
Kjeldahl flask. kSediment samples and samp]es:containing a high percent of |
silica were digested in 100 ml. teflon beakérs.) For water samples, 50 ml. of
sample were measured into a tef]oﬁ beaker. Slowly 15 ml. of concentrated
sub-boiled HNO3 and 2.5 ml. of concentrated sub-boiled HC10, were added.
Foaming may occur with some samples. If the foaming started to become
excessive, the container was cooled in a beaker of cold water. After the
initial reaction-had subsided, the sample was placed on low heat until the
evolution of dark red‘fumes had ceased. Gradually, the heat was increased
until the HNO3 had been driven off, and the reaction with HClO4 had occured.
After this reaction, the samples were heated approximately 5 minutes, after -
dense white fumes from the HCIO4 were evident. The samples were removed from
the heat and allowed to cool. Samples were diluted using deionized wafer in
50 mi. volumetric flasks and transferred to clean, labeled, 2 oz. polyethylene

bottles.
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NITRIC - PERCHOLORIC DIGESTION - (ICP)

Approximately 0.5 g. of §amp1e was weighed into a freshly cleaned 100 ﬁ].
quartz Kjeldahl flask. (Sediment samples and samples containing a t%gh
percent of silica were digested in 100 ml. teflon beakers.) For water
samples, 50 ml. of sample were measured into a teflon beaker. Slowly 15 ml.
of concentrated sub-boiled HNO, and 2.5 ml. of concentrated sub-boiled HC10,
were added. Foaming may occur with some samples. If the foaming started to
become excessive, the container was cooled in.a beaker of cold water. After
the initial reaction had subsided, the sample was placed on low heat until the
evolution of dafk red fumes had ceased. Gradually, the heat was increased
until the HNO3 began-refluxing, samples were allowed to reflux overnight.
(This decreased the chance for charring during the reaction with HC104.)
After the refluxing, the heat was gradually increased until the HNO3 had been
driven off, and the reaction with HClO4 had occured. When dense white fumes
from the HClO4 were evident, the samples were removed from the heat and
allowed to cool. Two mi. of concentrated sub-boiled HC1 were added. The
flasks were replaced on the heat and warmed until the containers were hot to
the touch or started to boil. They were removed from the heat, and 5-10 mi.
of deionized water were added. Samples were allowed to cool. They were then
diluted using deionized water in a 50 ml. volumetric flask and transferred to

clean, labeled, 2 oz. polyethylene bottles.
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NITRIC REFLUX DIGESTION FOR MERCURY

Approximately 0.5 g. of sample was weighed into a freshly cleaned 50 ml.
round bottom flask with 24/40 ground glass neck. For waters; 10 ml. of sample
were measured into the flask. Five ml. of concentrated sub-boiled HNO, were
added énd the flask was placed under a 12 inch water-cooled condenser %ith
water running thrdhgh the condenser. The heat was turned up to allow the HNO3
to reflux no more than 1/3 the height of the columns. Samples were allowed to
reflux for two hours. Then the heat was turned off and the samples allowed to
cool. The condensers were rinsed with 1% v/v HC1 and the flasks removed. The
samples were diluted with 1% v/v HC1 in a 50 ml. volumetric flask and then

transferred to clean, labeled, 2 oz. flint glass bottles.
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ARSENIC AND SELENIUM BY HYDRIDE

The Varian VGA-76 hydride generation accessory was mouﬁted on either a Perkin-Elmer
Model 603 AA or Model 3030 (B) AA. Electrodeless Discharge lamps (EDL) were used. The
instrument‘and EDL settings were taken from the instrument manuals. The burher mopnt for
a Perkin-Elmer Model ib Hydride generator was modified slightly to hold the Varian quartz
cell. The cell was aligned in the light path of the burner chamber and a very lean flame
was used for heating the cell. The two stock solutions were 50% v/v sub-boiled HC1 and
0.6% NaBH4 in 0.5% NaOH for Selenium and concentrated sub-boiled HCL and 1% NaBH4 in 0.5%
NaOH for Arsenic. Samples were diluted with 10% v/v sub-boiled HC1. Standards were
prepared by dilution of Fisher 1000 ppm stock with 10% v/v sub-boiled HC1 in the range of
0 to'ZO PPB. The inétrument was standardized to read directly in PPB using S1 = 5.00 and
S2 = 20.00. After standafdization, the standardization was checked by reading other
standards such as.2.00, 10.00 and 15.00 PPB and an instrumental quality control sampie
with a known value. If the standards and quality control were acceptable, the detection
Timit was determined by reading the zero standard 10 times, and twice the standard
deviation of the mean was used as the detection limit. Samples were analyzed by taking
an integrated reading for 3 seconds after the plateau was reached for the sample. This
occured approximately 45 seconds after the sample tube was placed in the sample.
.Standardization was checked every 8-15 samples and approximately 10% of the samples were
checked by the method of additions to monitor matrix effects. Matrix effects were
usually not significant with the VGA-76. The data was corrected for drift of the
standard curve and entered into the AA calculation program. This program corrected for
blank, di]upion, sample weight, sample volume and recorded the data in the LIMS database

~

for report generation.
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MERCURY - COLD VAPOR ATOMIC ABSORPTION
Equipment used for Cold Vapor Atomic Absorption include: Perkin-E]mer Mode] 403 AA;

Perkin- E]mer Model 056 recorder; Technicon Samp]er I; Technicon Pump II; a glass cell
with quartz windows and capillary tube for entry and exit of the mercury vapor, and a
liquid-gas separator. The samples were placed in 4 ml. sample cups at Jeast,3/4 full.
The samples were mixed with hydroxylamine for pre]ﬁminany reduction, then stannous
chloride for reduction to the mercury vapor. The'vapor,was separated from the liquid and
‘passed through the cell mounted in the light path of the burner compartment. The peaks
were recorded and the peak heights measured. The standardization was done with at least
5 standards in the range of 0 to 10 ppb. The correlation coefficient was usuaily 0.9999
or better and must have been at least 0.999 to have been acceptable. A standard was run
every 8-10 samples to.check for drift in the standardization. This was usually less than
5%. Standafds were preservéd with 10% v/v HN03, 1% v/v HC1 and 0.05% w/v KZCr207. The
solution concentrations were calculated and the data entered into the AA calculation

- program which corrected for blank, dilution, sample weight, sample volume and entered the

data into the LIMS system for report generation.
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INDUCTIVELY COUPLED PLASMA (ICP) :
The instrument used for ICP analysis was a Jarrell-Ash Model 1100 Mark
IIT with 40 ana]&tica] channels, controlled by a Digital Equipment Company
(DEC) 11/23+ computer with two RLO2 disk dfives, DEC VT100 terminal,'and DEC
LA120 decwriter III. The instrument was standardized with a series of seven
standards containing 36 elements. After the standardization, the detection
limit was determined by taking ten integrations of the zero standard; three
times the standard deviation of the mean was used as the detection limit.
'Instrumenta1 quality control samples were then analyzed to check the ICP
operation., If the vé]ues were acceptable, the samples were then analyzed.
Standards were run every 10-15 samples to check for drift. If the drift was
more than 5%, the instrument was restandardized. After the analyses were
completed, the data were transferred to the Perkin-Elmer LIMS 2000 computer
for calculation. The final detection limit for each element was further
increased by 4% of the magnitude of the spectral interferences from the other
elements. The daté were checked before calculation to correct for possible
errors in sample number, weight, volumes and dilution. The data were\
calculated using the ICP calculation program written by ETSRC computer staff,
which corrected for blanks, standard drift, spectral interferences, sample
»weight, samp]e volume, and dilution. After the quality cohtro] was reviewed,

a final report was generated using a Hewlett-Packard laser jet printer.
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NITRIC DIGESTION FOR GRAPHITE FURNACE )

Approximately 0.5 g. of sample was weighed:into a freshly cleaned %00 m]..
Kjeldahl flask. (Sediment samples and samples containing a high percent of‘
silica were digested in 100 ml. teflon beakers.) For water samples, 50 ml. of
sample were measured into a teflon beaker. S]oﬁ]y, 15 ml. of sub-boiled HNO3
were added. Foaming may occur with some samp]es. If the foaming started to
become excessive, the flask was cooled in a beaker of cold water. The samples
were placed on low heat until the initial reaction and evolution of dark red
fumes had ceased. Gradually, the heat was increased until the volume was
reduced to abproximaté]y 2 ml. The sample was removed from the heat and
allowed to cool. . Samples were diluted using deionized water in a 50 ml.
volumetric flask and transferred to clean, labeled, 2 o0z. polyethylene

bottles.
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GRAPHITE FURNACE AA

The instruments used for graphite furnace AA, were either a Perkin-Elmer Model 30308
with Model HGA-500 graphite furnace, Model AS-40 autosamp]er.ahd Model 056 recorder, or
the Perkin-Elmer Model 5100 Zeeman with Model HGA-GQO'graphite fufnace, Model AS-GO
autosamp]ef and Model 7300 computer. The conditions ‘for a particular elemeni were set up
according to the instruction manual. The L’vov platform and appropriate mat;ix modifjer
were used. A standard curve and known quality control sample were run to check the
instrument operation. The method of standard additions was used on a minimum of 1 out of
5 samples. If the average slopes for the standard additions gave a %RSD of 5% or less
then the average slope was used to calculate the sample concentrations. If the average
slope was not acceptable then the samples all had to be run using the method of standard
additions. After calculating the solution concentrations, the data were.entered into a
computer program that corrected for blank, dilution; sample weight and volume, and

entered the data into the LIMS data base for report generation.
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Method 1. Analysis For Organochlorine Pesticides and PCBs In

Animal and Plant Tissue.

Ten gram tissue samples are thoroughly mixed wifh anhydrous sodium
sulfate and soxhlet extracted with hexane for seven hours. The
extract is concentrated by rotary evaporation; transferred to a
tared test tube, and further concentrated to dryheés for 1lipid
determination. The weighed lipid sample is dissolved in petrdleum
ether and extracted four times wifh acetonifrile saturatedbwitﬁ
petroleum ether. Residues are partitioned’ into petroleum ethe%i
which is washed, concentrated, and transferred to a glass
chromatographic column containing 20 grams of Florisil. The column
is eluted with 200 ml 6% diethyl ether/94% petroleum ether
(Fraction I) followed by 200 ml 15% diethyl ether/85% petroleum
ether (Fraction II). Fraction II is concentrated to appropriate
volume for quantification of residues by packed or capillary column
electron capture gas chromatography. Fraction I is concentrated
and 'transferfed to a Silicic acid chromatographic column for
. additional cleanup required for separation of PCBs from other
organochlorines. Three fractions are eluted from the silicic acid
column. Each 1is concentrated to appropriate volume for
quantification of residues by packed or megabore column, electron

capture gas chromatography. PCBs-are found in Fraction II.



Method 2. Analysis For Organochlorine Pesticides and PCBs In Soil

and Sediment.

Twenty-five gram soil or sediment samples are extracted with

acetone followed by hexane, by allowing to soak one hour in each
wifh intermittent shaking.‘ The combined extracts are.centrifuged
and decanted into a separatory funnel cqntaining sufficient water:
to facilitatg partitioning of residues into hexane port;on. The
hexane is washed twice with water and concentrated to appropriaé;
volume for transfer to a 1.6 gram Florisil'mini-column topped with
1.6 grams sodium sulfate. ResSidues are gluted'from the column in
two elution fractioné. Fraction I consistsvof 12 millilitérs
hexane followed by 12 milliliters of 1% methanol in héxane, and
Fraction II consists of an additional 24 milliliters of 1% methanol
in hexane. If additional cleanup is required to separate PCBs from
other organochloriqes iﬁ,Fraction I, further chromatography on a
Silicic acid column is performed. Quantification of residues in
the two Florisil fractions and three Silicié acid fractions is by

packed or megabore column, electron capture gas chromatography.



Method 3. Analysis For Aliphatic and Polynuclear Aromatic

Hydrocarbons In Animal and Plant Tissue.

A sample of appropriéte size (i.e. 15 grams animal or plant tissue,
2 grams adipose, 5 grams eggs) is digested in 6N aqueous potassium
hydroxide for 24 hours at 35 °C. Cool digestate thoroughly in an
ice bath and carefully neutralize with glacial acetic acid.
Extract the neutralized reaction mixture three times with methylene
chloride;'concentrate the combined extractsito near dryness aﬁé
reconstitute in petroleurﬁ ether for transfer to a 20 gram 1%
deactivated silica gel column, topped with 5 grams neutral alumina.
Aliphatic and polynuclear aromatic hydrocarbon residues are
separated by eluting aliphatics from the column with 100 ml
petroleum ether (Fraction i) followed by elution of aromatics using
first, 100ml 40% methylene chloride/60% petroleum ether, then 50
ml methylene chloride (Combined eluates, Fraction II). If needed,
Fraction I containing adliphatics is subjected to additional cleanup
by concentration and transfer to a deactivated (2% water) Florisil
column. Aliphatic residues are eluted from the Florisil column
using 200 ml 6% diethyl ether/94% petroleum ether. The eluate is
concentrated to appropriate volume for quantification by capillary
column, flame ionization gas chromatography. The silica gel
Fraction II containing aromatic hydrocarbons is concentrated,
reconstituted in methylene <chloride, and subjected to gel
permeation chromatography (GPC) cleanup prior to quantification by
capillary, flame ionization gas chromatography and fluorescence

HPLC.



Method 4. Analysis For Aliphatic and Aromatic Hydrocarbons In Soil

and Sediment. . o .

Twenty gram soil or sediment samples are extracted with acetonef
followed by petroleum ether, by allowing to soak one hour in each
with intermittent shakiné. A final acetone/pettoleum ether
extraction is done, and the extracts are combined, centrifuged, and

transferred to a separatory funnel containing sufficient water to
facilitate pértitioning of reéidues into‘petroleum ether portiqﬁ.
The petroleum ether is washed thice with water and concentrated by
Kuderna-Danish to appropriate’voluﬁe for ttansfer to a 20 gram 1%
deactivated silica gél column, topped with five grams neutral
alumina. Aliphatic and polynuclear aromatic hydrocarbon residues
are fractionated by eluting aliphatics from the column with 100 ml
petroleum ether (Fraction I) followed by elution of arcmatics using
first, 100 ml 40% methilene chloride/60%petroleum ether, then 50
ml methylene chloride (Combined eluates, Fraction II). If needed,
Fraction I containing aliphatics is subjected to additiocnal cleanup
by concentration andntransfer to a deactivated (2% water) Florisil
column. Aliphatic residues are eluted from the Florisil column
using 200 ml 6% diethyl ether/94% petroleum ether. The eluate is
concentrated to appropriate volume for quantification by capillary
column, flame ionization gas chromatography. The silica gel
Fraction II containing aromatic hydrocarbons is concentrated,
reconstituted in methylene chloride, and subjected to gel
permeation chromatographic (GPC) cleanup ptior to quantification

by capillary, flame ionization gas chromatography and fluorescence

HPLC.




Elution Profiles for Florisil, Silica Gel and
Silicic Acid Column Separations

]

FLorisil Column:

1. Fraction I (6% ethyl ether containing 2% ethanol, 94%

petroleum ether)
HCB, alpha-BHC, beta-BHC, gamma—BHC delta-BHC,

oxychlordane, heptachlor epoxide, gamma—chlordane, .
trans—nonachlor, toxaphene, PCB's, o,p'-DDE, : s
alpha-Chlordane, p,p‘'*DDE, p,p' -DDT cis-nonachlor,

o,p'-DDT, p,pi-DDD, p.p'-DDT, mirex, dlcofol,

endosulfan T (Split with FII).
2. Fraction II (15% ethyl ether containing 2% ethanol, 85%

petroleum ether)
dieldrin, endrih( dacthal, endosulfan I (split with FI),

endosulfan II (split with FIII), endosulfan sulfate (split

with FIII).
3. Fraction III (50% ethyl ether containing 2% ethanol, 50%

petroleum ether)
* endosulfan II (split with FII), endosulfan sulfate

(split with FII), malathion.



Bl

Florisil Mini-Column:

1. Fraction I (lz.ml hexane followed by 12 ml 1% methanol in
hexéne) |
HCB, gamma-BHC (25%), alpha-BHC (splits with FII),
trans-nonachlor, o,p'-DDE, p,p'—bDE, o,p'-DDﬁ,vp,p'-DDD
(splits with FII), o,p'-DDT, p,p'-DDT, mirgx{

cis¥nonachlor, cis-chlordane, trans-chlordane, PCB's

2. Fraction II (24 ml 1% methanol in hexane)
gamma BHC (75%), beta-BHC, alpha-BHC (splits with FI),

3

delta-BHc;'oxychlordéhe, heptachlor epbxide, toxaphene,
dicofol, dacthal. ‘

Silica Gel:
l. SG Fraction I (100 ml petroleum ether)

n-dodecane, n-fr;decane, n-tetradecane, ocylcyclohexane,
n-pentadécane, nonycyclohexane; n-hexadecane,
A-heptadeéane; pristane, n-octadecane, phytane,
n-nonadecane, n-eicosane.

2. SG Fraction IT (100 ml 40% methylene chloride in petroleum

ether followed by 50 ml methylené chloride)

napthalene, fluorene, phenanthréne, anthracene,
fluoranthrene, pyrene, 1,2-benzanthracene, chrysene, benzo
{b] fluoranthrene, benzo [k] fluoranthrene, benzo [e]
pyrene, benzo [a] pyrene, 1,2:5,6-dibenzanthracene, benzo

{g.h,1i] perylene.




Silicic Acid:

1.

2.

SA Fraction I (20 ml petroleum ether)
HCB, mirex '

SA Fraction IT (100ml petroleum ether)

PCB's, p,p'-DDE (splits with Sa III)
SA Fraction III (20 ml mixed éolvent: 'l% acetonitrile,

-

80% methylene chioride, 19% hexane) .
élpha-BHC, beta-BHC, gamﬁa-BHc,'delfa-BHc, oxychloraanéi
hepfachlof epoxide, gamma-chlordane, tfans-chlordéne,
toxaphene, o,p'-DDE, alpha-chlordane, p;p‘-DDE (splits with
SAII), o,p'-DDT, cis-nonachlor, o,p'-DDT, p,p'-DDD,

pP.p'-DDT, dicofol.



Method 6. Analysis For Chlorinated Hydrocarbon Pesticides And Related

Compounds - Mlcro Method

This method Is necesbary when sample size |is limited (below 4 g,
approximately) and in case of organ tissue as substrate and is a modified

version of the method described In Manual of Analytical Methods for the

Analysis of Pesticides in Humans and Enviromental Samples, EPA-600/8-80-

038, .June 1980, Section 5§, A (2). It Iis suitable for adipose, 'kldney, liver,
muscle, brain, and other tissues:

1

Weigh 0.5 g or less of well-mixed tissue into a size 22 Duall tlssﬁe

grinder. . ' .

2. Extract tissue by grinding three times with, acetonitrile; the
first time being with 4 mi followed by two 2.5 ml portions.

3. Remove the pestle after each grinding and centrifuge, decanting the
extract into a 50 ml glass stoppered graduated mixing cylinder.

4. Combine all ektracts and record the total volume of the three
extracts.

8. Add a volume of PRQ water equivalent to 3.3 times the extract
volume. Then add 2 ml saturated NaCl solution.

6. Extract the aqueous acetonitrile mixture with 5§ m! hexane by
vigorous 'shaklng fpr 1 minute.

7. Allow layers to separate, and remove the hexane layer with a
Pasteur pipet Into a 15 ml screw-capped culture tube.

8. Re-extract twice with 2 ml/ hexane each time, combining the A
extracts Into the culture tube.

9. Concentrate the combined hexane extracts under nitrogen to
approximately 0.5 ml volume.

10. Clean-up on a florisil mini-column as described in Method 2,
Steps 8, 9, 10. and 11.

Note For brain tissue additional treatment Is necessary before

column clean-up:
11. Proceed through Steps 1-9 above, add 0.3 ml! acetic anhydride and 0.3
m! pyridine, cap tightly and incubate for 30 minutes in a water bath



at 60-65°C.
12. Add 8 ml! PRQ water and 1. ml saturated NaCl! and extract three

times with 2 ml héxane, combining the extracts ‘into_'a clean tube.

13. Concentrate the combined extracts under nitrogen to about 0.3 ___ _ _ . _

) mil and proceed with flor/sll mini-column clean-up. (Step 10)
Note The following changes In sample handling, partlcularly column
clean~up, should be observed for Kepone analysls
14. Maintain the Integrity of the analyte in sample extracts by Insuring
that the samples are not allowed to reach dryness during concentrati}i:’n
steps. Kepone e_aslly adheres to glass, but 'tfhe use of poiar solvents
such as methanol and acetonitrilevwlthin the analysis will provide
better recoveries of this analyte. ' |
15. Modifications to florisil mini-column clean-up are as follows;

* Following anition of sample to the column, .apply a 'ml rinse of 1%
methano! in hexane to the sample tube. This rinse should be added -
after the first phase of of the first fraction (12mls hexane) and
will insure rjemoval of trace quantities of kepone adhered to glass.
Decrease thé total volume of the second phase of the first fraction
(12mis 1% methanol//hexane) to 11imis.

»* Modify the tota:I volume of the second fraction from 24mis to 36mis
1% methanol/hexane. This fraction contains Kepone.

* Concentrate column fractions on N-EVAP and transfer with 1%
methanol/hexane to calibrated test tubes. 'Adjust sample volume to

callibrated level and proceed to determination by gas chromatograph.
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UNIVERSITY OF SOUTH ALABAMA GEOCHEMISTRY LABORATORY
ORGANIC CARBON-CARBONATE CARBON DETERMINATION

Reagents:

1. Acid solution (6N HCl). Dilute HC1l 1:1 with deionized water passe
through organic-scrub filter.

2. Buffer solution (pH 10). Dissolve 67.5 grams of ammonium chloride
in 200 ml deionized, organic-scrubbed water; add 570 ml reagent
grade concentrated ammonium hydroxide, and dilute to 1 liter.

3. Potassium cyanide solution (2% solution). Dilute 10 grams in 500
ml of deionized, organic-scrubbed water.

4. Eriochrome Black-T indicator solution. Dissolve 0.2 grams of the
indicator powder (Eastman Kodak, P6361) in 500 ml of analytical
reagent grade methanol or triethanolimine containing 2 grams of

hydroxylamine hydrochloride.

5. EDTA solution. Dissolve 4 grams of EDTA (disodium dihydrogen
ethylenediamine tetraacetate) in one liter of deionized, organic-
scrubbed water.

standardize:
Standardize these reagents against U.S. Bureau of Standards Dolo-
mitic Limestone 88B which contains a known amount of total soluble
alkaline earths.

Determination of Carbonate Carbon

(Turekian, K.K., 1956, Rapid technique for determination of carbonate
content of deep-sea cores: Am. Assoc. Petrol. Geol. Bull. 10:2507-2509)
Procedure

Sample Preparation:

1. Weigh 20 mg (0.020 g) of finely ground sediment and place in a
125 ml Erlenmeyer flask. Label flask with Sample ID and weight.

2. Add about 5 ml of acid solution and heat on a hot plate (in fun
hood) until completely dry. Remove flask from heat and allow tc
cool.

3. Add approximately 1 ml of acid solution to flask to dissolve
soluble material.

4. Dilute with 50 ml of deionized, organic-scrubbed water.

5. Add 5 ml of the buffer solution.

1



6. Add 2 ml of potassium cyanide and 10 drops of indicator. The
sample should be some shade of purple (or possibly blue).

Titration

1. Record the volume of EDTA solution (to nearest 0.5 ml) in the
burette prior to beginning titration.

2. Place a clean magnet in the flask and place flask on illuminated
magnetic stirrer.

3. Titrate sample solution with EDTA. The end point occurs with a
change in color from "wine red" to "true blue."

The color of the original sample solution is dependent upon the ;
amount of soluble alkaline earths present in each sediment sample.
For this reason, the color of the sample solution can be wine red

(for a sample with abundant soluble alkaline earths), bluish- i
purple (for a sample with moderate amounts), or blue (for a sample
with none, or trace amounts only). The end point of the titration
is not always a rich blue, but may be light blue or even gray. Re--
gardless, the end point will be easy to identify. *

4. When the presumed end point is reached, note the burette volume ;
and then add another drop (or more) to see if further color change
occurs. If a change does occur, record the new volume.

5. Remove the magnet from the flask and wash with deionized, organic-
scrubbed water; place in next sample to be analyzed.

6. When analysis is complete, dispose of solutions according to pos-—
ted laboratory instructions.

Calculations:
The percent calcium carbonate is calculated by the following formula:
% CaCo; = (standardization constant) x (titration volume)/Sample Wte
* sample weight ip milligrams
% Carbonate Carbon = (%CaCO3) x (0.12)
Discussion:

The standard solution is standardized in terms of millimoles of
alkaline-earth per ml of solution. St01chlometrlcally this must be
equlvalent to the millimoles of CO3 . Hence, it is possible to de--
rive the CaCO, content. Two basic assumptions are used:
1- all of the soluble alkaline earths are present as carbonates
and all carbonate is bound to the alkaline earths
2- no measureable alkaline earths bound th the silicate frac-
tion are released with dilute HC1l treatment.




Organic Carbon Determination

To obtain a value for organic carbon, the percentage of carbonate

carbon in the sample is subtracted from the percent total carbon. Total
carbon percent is determine using the LECO induction furnace.

Total Carbon Analysis

Extract 1 - 2 grams of sample from freshly collected grab or core
sample. -

Place on 2.5 cm plastic tray and dry in 50 C oven for 24 hours.

Grind sample in agate mortar and pestle and sieve through 60 mesh
screen (avoid touching sample with hands).

Transfer sample to LECO crucible and store in dessicator until
needed.

LECO Procedure:

1 - Condition the LECO absorption bulb by running at least three

steel ring standards (one ring standard and one scoop of
copper accelerator should be placed in each crucible). Alpha-
cel Tin Coated Standards*, containing 0.876 % carbon (plus

or minus 0.008%), or equivalent, are recommended.

*Available from Alpha Resources, Inc.
Box 199, Stevensville, MI 49127
(616) 465-5559

NOTE:

The absorption bulb is weighed to the nearest 0.00001 g before
and after combustion. The weight increase is due to absorptior
of CO,. The practical lower limit of this technique is 0.01%
Carbon. The upper limit can be extended to 30% carbon by redu-
cing the sample size. The accuracy is (plus or minus) 0.005%
(or plus or minus 1% of the carbon present, whichever is
greater).

2 - When the absorption bulb has been conditioned (and steel ring

standard weights are determined within experimental limits),
samples can then be run by adding one scoop of copper acceler-
ator to each crucible and then carrying out the standard LECO
procedure. A steel ring standard should be run at least every
10 samples to preserve quality assurance.

3 - Percent Total Carbon is calculated from the following formula:

% carbon = (B x 0.2729 x 100) / W
where B = the weight gain of the bulb due to CO, absorptior
and W = the weight of the sample



NOTE: (0.2729 is the ratio of C / Co,)

4 - Percent Organic Carbon is then determined by difference:

% Organic Carbon = % Total Carbon - % Carbonate Carbon
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PCFO-EC SOP 001 APPENDIX 4

DARD OPERAT D
F T AMPLE

Fish collected for chemical contaminant evaluations may be taken by electrofishing gear,
monofilament gillnets, otter trawl, haul or beach seines, fish traps, trotlines, or rod and reel. .
However, any collecting gear should be free of chemical treatments and/or metals that could
contaminate samples. This is particularly important when the entire fish (whole body analysis)
will be used.

For species of special concern such as Gulif sturgeon or large broodstock striped bass, we utilize
only incidental mortalities, and these should be fresh specimens.

The following is a sample dissection.

1.

Wash hands thoroughly and rinse completely. Wear vinyl or latex gloves. Final rinse
with distilled water.

Fish should be clean. It may be rinsed of debris or mud in the waters of the collection
site.

The dissection surface (work area) should be a chemically inert substance such as a
stainless steel acetone-rinsed pan, or counter. Avoid letting the dissected sample touch
this surface, if possible.

Use previously cleaned, and acetone rinsed, then distilled water-rinsed stainless steel
dissection tools (knives, scalpels, etc.). Scales for total fish weights and sample weights
should also be clean or covered with pre-cleaned aluminum foil. Measuring devices for
fish lengths, etc., should be clean, or should not come in contact with the specimen.

Do not let dissected samples remain exposed to the air. Exposure can dry samples and
reduce the natural percentage of moisture. Prepare each dissected sample for shipping
or freezing as it is dissected. '

Samples should be placed in the smallest, pre-cleaned glass jar that will adequately hold
the sample. The jars should be pre-labeled with a permanent, waterproof marking pen
on the outside of the jar. Jars should also have a teflon liner inside the lid. .As an
alternative, acetone-rinsed, heavy-duty aluminum foil may be used to wrap the sample.
After double-wrapping, place the sample (with sample identification label) inside an air-
tight zip-lock bag. : o



Sample identification labels should be prepared with permanent, waterproof ink or other
writing instruments that will not bleed out or wash out, and should provide the following
information: '

e ER e o T

species name and common name,
type of tissue (if not whole body),
collection location,

latitude and longitude,

county and state,

weight of sample in grams,

date of collection,

sample collector’s name,

total weight of fish specimen (grams),
total length and fork length of specimen (cm), and
method of collection.

Samples should be frozen as soon as possible. If samples contain large amounts of
liquids that may expand, the lids may be set on the jars, without securing, until the
sample has expanded and frozen. Then lids should be secured tightly.

Photographs of the specimens are desirable, as well as a written description of any
external or internal lesions, tumors, etc.
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APPENDIX '5

Appendix 5. Hurricanes and tropical storms occuring within 90 miles of St. Joseph Bay, Florida,
between 1871 and 1995. Storm categories for maximum sustained wind speeds (miles/hour) are:
1 = 74-95; 2 = 96-110; 3 = 111 - 130 (Saffir/Simpson Hurricane Scale).

Year Date | Name Storm # | Storm Type | Category | 20-mile rng | Over Bay
1871 Oct 5 none 6 U U X

1873 Sept 19 none 3 U U

1875 Sept 27 none 3 U U X
1877 Sept 19 none 2 U U X
1877 Oct 2 none 4 U U X
1878 | Oct 10 none 6 u U X
1880 Aug 30 none 4 U U X
1885 Aug 30 none 3 U U X

1885 Sept 21 none 4 U U X
1886 June 21 none 2 H U X

1887 July 27 none 2 H U

1894 Oct 8 none 4 H U X
1896 July 7 none 1 H U

1898 Aug 2 none 1 H U X
1899 Aug 1 none 1 H U X

1901 Sept 27 none -8 TS U

1902 June 14 none 1 TS U

1903 Sept 13 none 3 H 2 X!
1906 June 12 none 1 TS - X
1907 June 28 none 1 TS X

1907 Sept 28 none 3 TS - X

1909 June 29 none 2 TS -

1915 Sept 4 none 4 H 1 X
1917 Sept 28 none 3 H 3

1924 Sept 15 none 4 H 1 X
1928 Aug 14 none 2 TS - X

1929 Sept 30 none 2 H 3 X




Appendix 5 continued. _
Year Date Name Storm # Storm Type Category 20-mile rng | Over Bay
1933 Aug 20 none 6 TS -
1936 Aug 30 none 5 H 3
1937 Sept 20 none 6 TS - X
1938 Oct 23 none 7 TS -
1939 Aug 12 none 2 H 1 X
1941 Oct 6 none 5 H 2
1948 July 8 none 2 TS -
1953 June 6 Alice 1 TS -
1953 Sept 19 none 7 TS -
1953 Sept 26 Florence 8 H 1
1956 Sept 24 Flossy 7 H 2
1957 June 8 none 1 TS -
1957 Sept 8 Debbie 5 TS -
1965 June 15 none 1 TS -
1966 June 9 Alma’ 1 H 2
1970 July 22 Becky 2 TS - X
1972 June 19 Agnes 2 H 1 X
1975 Sept 23 Eloise® 5 H 3
1985 Nov 21 Kate 11 H 2 X
1987 Aug 15 none 1 TS - X
1994 Aug 15 Beryl 2 TS -
1995 Oct 4 Opal 15 H 3

Although this storm was a hurricane as it initially made landfall north of Miami, Florida, upon crossing the
peninsula of Florida and moving into the Gulf of Mexico, it made not have re-intensified beyond that of
tropical storm strength before crossing over St. Joseph Bay.

Alma made landfall near the mouth of the Ochlockonee River, approx. 50 miles east of St. Joseph Bay.
Eloise made landfall in eastern Walton County, Florida, approximately 42 miles west of St. Joseph Bay.
Opal made landfall near Navarre Beach, Florida, approximately 85 miles west of St. Joseph Bay. However,
Opal was one of the largest hurricanes of record, as far as the width of coastline affected. Extensive damage

occurred between Pensacola Beach and Mexico Beach, Florida, a stretch of coastline approximately 120
miles in length. :
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